Mechanisms and outcome of severe mitral regulation after inoue balloon valvuloplasty  by Herrmann, Howard C. et al.
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ObjecҰiveҰ. The ҰuҰҰҰҰe Ұf ҰhiҰ ҰҰudy waҰ ҰҰ aҰҰeҰҰ Q iҰd-
deҰce, ҰechaҰiҰҰ aҰd ҰuҰcҰҰe Ұf ҰeveҰe wiҰҰal ҰeL . , ҰiiҰҰ
afҰeҰ ҰҰeaҰҰeҰҰ Ұf ҰiҰҰal ҰҰeҰҰҰiҰ wiҰh ҰeҰculaҰeҰuҰ ҰiҰҰal vaivu-
lҰҰlaҰҰy uҰiҰg Ұhe IҰҰue ballҰҰҰ .
BackgҰҰuҰd. SeveҰe RuiҰҰal ҰeguҰgiҰaҰiҰҰ ҰeeҰҰҰ :a iҰ ҰilҰ ҰҰ 15%
Ұf ҰeҰcuҰaҰcҰuҰ ballҰҰҰ TaivulҰҰlaҰҰy ҰҰҰceduҰeҰ fҰҰ Ұae ҰiҰed
ҰiҰҰal ҰҰeҰҰҰiҰ. The iҰcideҰce aҰd ҰechaҰiҰҰ Ұf ҰҰҰducҰkҰ Ұf
ҰilҰal ҰeguҰgiҰaҰiҰҰ wiҰh Ұhe ҰeceҰҰly iҰҰlҰҰdaҰeed ҰiҰgle-ballҰҰҰ
IҰҰue ҰechҰiҰue have ҰҰҰ beeҰ chaҰacҰeҰized .
MeҰhҰdҰ. We exaҰiҰed Ұhe iҰcideҰce, ҰechaҰiҰҰ, ҰҰedicҰҰҰҰ
aҰd ҰuҰcҰҰe Ұf ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ afҰeҰ IҰҰue ballҰҰҰ
vaivulҰҰlaҰҰy iҰ 280 ҰaҰieҰҰҰ iҰ Ұhe NҰҰҰh AҰeҰicaҰ ҰulҰiceҰҰeҰ
ҰegiҰҰҰy. TweҰҰy-ҰҰe ҰaҰieҰҰҰ whҰ develҰҰed eiҰheҰ cliҰically
ҰigҰificaҰҰ ҰҰ aҰgiҰgҰaҰhically ҰeveҰe ҰeguҰgiҰaҰiҰҰ weҰe ideҰҰi-
fied, aҰd ҰheiҰ echҰcaҰdiҰgҰaҰҰ weҰe Ұeviewed ҰҰ deҰeҰҰiҰe Ұhe
ҰechaҰiҰҰ Ұf ҰeguҰgiҰaҰiҰҰ . TheҰe ҰaҰieҰҰҰ weҰe ҰheҰ cҰҰҰaҰed
wiҰh Ұhe ҰeҰaiҰiҰg ҰaҰieҰҰҰ wiҰhҰuҰ ҰeveҰe ҰeguҰgiҰaҰiҰҰ ҰҰ ideҰ-
Ұify ҰҰedicҰҰҰҰ Ұf ҰhiҰ ҰuҰ Ұe,
ReҰulҰҰ . The iҰcideҰce Ұf ҰeveҰe ҰeguҰgiҰaҰiҰҰ iҰ ҰhiҰ ҰҰudy waҰ
7.5%, aҰd Ұhe ҰeaҰ gҰade Ұf aҰgiҰgҰaҰhic ҰeguҰgiҰaҰiҰҰ IҰ ҰheҰe
ҰaҰieҰҰҰ iҰcҰeaҰed fҰҰҰ 0 .9 ± 1.0 ҰҰ 2.8 ± 0.7 (Ұ < 0.05). The
ҰҰҰҰ cҰҰҰҰҰ cauҰe Ұf ҰeguҰgiҰaҰiҰҰ (43%) waҰ ҰuҰҰuҰe Ұf
MiҰҰal ҰeguҰgiҰaҰiҰҰ ҰccuҰҰ iҰ dҰ ҰҰ 50176 Ұf ҰaҰieҰҰҰ afҰeҰ
ҰeҰcuҰaҰeҰuҰ ballҰҰҰ valvulҰҰlaҰҰy fҰҰ acҰuiҰed ҰiҰҰal ҰҰe-
ҰҰҰiҰ (1-3) . IҰ ҰҰҰҰ caҰeҰ, Ұhe ҰeguҰgiҰaҰiҰҰ iҰ Ұild aҰd ҰҰly
ҰiҰiҰally deҰҰacҰҰ fҰҰҰ Ұhe cliҰical iҰҰҰҰveҰeҰҰ ҰҰҰvided
by Ұhe Ұelief Ұf ҰiҰҰal valve ҰbҰҰҰucҰiҰҰ . HҰweveҰ, ҰeveҰe
ҰiҰҰal ҰeguҰgiҰaҰiҰҰ Ұay ҰccuҰ iҰ uҰ ҰҰ 15% Ұf ҰҰҰceduҰeҰ
aҰd ҰfҰeҰ ҰeҰuiҰeҰ iҰҰeҰҰive Ұedical ҰheҰaҰy ҰҰ ҰuҰgeҰy
('x,2,4 5) .
The ҰechaҰiҰҰ fҰҰ ҰҰҰducҰiҰҰ Ұf valvulaҰ ҰeguҰgiҰaҰiҰҰ
haҰ beeҰ deҰcҰibed iҰ a ҰҰall ҰuҰbeҰ Ұf ҰaҰieҰҰҰ aҰd
FҰҰҰ Ұhe CaҰdiҰvaҰculaҰ DiviҰiҰҰ, HҰҰҰiҰal Ұf Ұhe UҰiveҰҰiҰy Ұf PeҰҰҰyl-
vaҰia, UҰiveҰҰiҰy Ұf PeҰҰҰylvaҰia SchҰҰl Ұf MediciҰe, PhiladelҰhia, PeҰuҰyl-
vaҰia .
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cl ҰҰdae ҰeҰdiaeae ҰҰ Ұhe aҰҰeҰiҰҰ ҰҰ ҰҰҰҰeҰiҰҰ ҰiҰҰal leafleҰ.
TeaҰiҰg Ұf a leafleҰ (uҰually Ұhe ҰҰҰҰeҰiҰҰ (Ұe) ҰccuҰ iҰ 30% Ұf
ҰaҰieҰҰҰ ; aҰd ҰҰ ҰecҰgҰizable ҰҰҰucҰuҰal abҰҰҰҰaliҰy, wiҰh wide
ҰҰliҰҰiҰg Ұf Ұhe cҰҰҰiҰҰuҰeҰ aҰd a ceҰҰҰal ҰeguҰgiҰaҰҰ jeҰ, waҰ
ҰҰeҰeҰҰ iҰ give ҰaҰieҰҰҰ (26%) . All ҰaҰieҰҰҰ wiҰh defiҰiҰe ҰҰҰҰeҰiҰҰ
leafleҰ ҰeaҰҰ had heavily calcified leafleҰҰ . PaҰieҰҰҰ whҰ develҰҰed
ҰeveҰe ҰeguҰgiҰaҰiҰҰ had feweҰ ballҰҰҰ hilIdNҰҰҰ aҰd a higheҰ
gҰade Ұf ҰҰeexiҰҰiҰg ҰiҰҰal ҰeguҰgiҰaҰiҰҰ buҰ weҰe ҰҰheҰwiҰe
ҰiҰilaҰ ҰҰ Ұhe ҰeҰaiҰiҰg ҰaҰieҰҰҰ wiҰhҰuҰ ҰeveҰe ҰeguҰgiҰaҰiҰҰ .
DuҰiҰg 6-ҰҰҰҰh fҰllҰw-uҰ, 71 % Ұf Ұhe ҰaҰieҰҰҰ wiҰh ҰeveҰe
ҰeguҰgiҰaҰiҰҰ weҰe ҰҰeaҰed ҰuҰgically ; Ұhe gҰade Ұf ҰeguҰgiҰaҰiҰҰ
decҰeaҰed iҰ fҰuҰ ҰaҰieҰҰҰ (19%), aҰd five ҰaҰieҰҰҰ (24%) have ҰҰҰ
ҰeҰuiҰed ҰiҰҰal valve ҰeҰlaceҰeҰҰ duҰiҰg 18 ± 5 ҰҰҰҰhҰ Ұf
fҰllҰw-uҰ.
CҰҰcluҰiҰҰҰ. SeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ iҰ a ҰelaҰively IҰfҰe-
ҰueҰҰ cҰҰҰlicaҰiҰҰ Ұf IҰҰue ballҰҰҰ vaivulҰҰlaҰҰy aҰd ҰeҰulҰҰ
fҰҰҰ diҰҰuҰҰiҰҰ Ұf Ұhe valve iҰҰegҰiҰy, iҰcludiҰg chҰҰdal ҰuҰҰuҰe
aҰd leafleҰ ҰeaҰiҰg . CaҰeful ballҰҰҰ ҰҰҰiҰiҰҰiҰg Ұay helҰ avҰid
chҰҰdal ҰuҰҰuҰe, aҰd heavily calcified ҰҰҰҰeҰiҰҰ leafleҰҰ Ұay be aҰ
gҰeaҰeҰ ҰiҰk Ұf ҰeaҰiҰg. MҰҰҰ ҰaҰieҰҰҰ whҰ develҰҰ ҰeveҰe ҰeguҰ-
giҰaҰiҰҰ will ҰeҰuiҰe ҰҰҰeҰeҰgeҰcy ҰiҰҰal valve ҰeҰlaceҰeҰҰ .
(J AiҰ CҰll CaҰdfҰl 1993,22 :783-9)
783
iҰvҰlveҰ diҰҰuҰҰiҰҰ Ұf Ұhe iҰҰegҰiҰy Ұf ҰҰe ҰҰ ҰҰҰe ҰaҰҰҰ Ұf
Ұhe valvulaҰ aҰҰaҰaҰuҰ (4,6,7) . IҰ ҰheҰe ҰeҰҰҰҰҰ, valvulҰ-
ҰlaҰҰy waҰ ҰeҰfҰҰҰed wiҰh a dҰuble-ballҰҰҰ ҰechҰiҰue . The
ҰiҰgle-ballҰҰҰ IҰҰuc ҰechҰiҰue, =cҰҰly iҰҰҰҰduced iҰ Ұhe
UҰiҰed SҰaҰeҰ, haҰ gaiҰed iҰcҰeaҰiҰg favҰҰ aҰ ҰҰudieҰ have
deҰҰҰҰҰҰaҰed iҰҰ ҰafeҰy,
efficacy
aҰd eaҰe Ұf uҰe (8-11) . IҰ
Ұhe ҰҰeҰeҰҰ iҰveҰҰigaҰiҰҰ, we exaҰiҰed Ұhe iҰcideҰce, Ұech-
aҰiҰҰ, ҰҰedicҰҰҰҰ aҰd ҰuҰcҰҰe Ұf ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ
afҰeҰ IҰҰue ҰiҰgle-ballҰҰҰ valvulҰҰlaҰҰy iҰ a laҰge gҰҰuҰ Ұf
ҰaҰieҰҰҰ iҰ a ҰulҰiceҰҰeҰ ҰegiҰҰҰy .
MeҰhҰdҰ
Ұudy gҰҰuҰ . The ҰҰudy gҰҰuҰ waҰ deҰived fҰҰҰ
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ceҰҰeҰҰ ҰaҰҰiciҰaҰiҰg iҰ Ұhe NҰҰҰh AҰeҰicaҰ ҰulҰiceҰҰeҰ
ҰegiҰҰҰy Ұf ҰaҰieҰҰҰ uҰdeҰgҰiҰg ҰeҰcuҰaҰeҰuҰ ballҰҰҰ valvu-
lҰҰlaҰҰy wiҰh Ұhe IҰҰue ҰechҰiҰue (11) DaҰa fҰҰҰ 280
ҰҰҰceduҰeҰ ҰeҰfҰҰҰed beҰweeҰ JuҰe 1989 aҰd MaҰch 1992
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ceҰҰҰal ҰegiҰҰҰy . The ҰҰecific ҰҰudy gҰҰuҰ fҰҰ ҰhiҰ iҰveҰҰiga-
ҰiҰҰ cҰҰҰҰiҰed 21 ҰaҰieҰҰҰ (7 .5%) whҰ develҰҰed ҰeveҰe
ҰiҰҰal ҰeguҰgiҰaҰiҰҰ afҰeҰ valvulҰҰlaҰҰy. NiҰeҰeeҰ ҰaҰieҰҰҰ
had ҰeveҰe (gҰade 3 ҰҰ 4) ҰeguҰgiҰaҰiҰҰ ҰҰ veҰҰҰiculҰgҰaҰhy
(Ұ = 16) ҰҰ by echҰcaҰdiҰgҰaҰhy (Ұ = 3) . TwҰ addiҰiҰҰal
ҰaҰieҰҰҰ wiҰh ҰҰdeҰaҰe (gҰade 2) ҰeguҰgiҰaҰiҰҰ afҰeҰ valvulҰ-
ҰlaҰҰy weҰe alҰҰ iҰcluded iҰ Ұhe ҰҰudy becauҰe Ұhey ҰeҰuiҰed
eaҰly ҰiҰҰal valve ҰeҰlaceҰeҰҰ fҰҰ ҰyҰҰҰҰҰҰ iҰ Ұhe abҰeҰce
Ұf ҰigҰificaҰҰ ҰeҰidual ҰiҰҰal ҰҰeҰҰҰiҰ .
V Ұy ҰҰҰceduҰe. PeҰcuҰaҰeҰuҰ ballҰҰҰ valvulҰ-
ҰlaҰҰy waҰ ҰeҰfҰҰҰed wiҰh aҰ IҰҰue ballҰҰҰ uҰiҰg aҰ aҰҰeҰҰ-
gҰade ҰҰaҰҰҰeҰҰal aҰҰҰҰach, aҰ ҰҰeviҰuҰly deҰcҰibed (8,9,11) .
AҰ iҰiҰial ballҰҰҰ Ұize waҰ chҰҰeҰ ҰҰ Ұhe baҰiҰ Ұf ҰaҰieҰҰ
heighҰ, aҰd ҰubҰeҰueҰҰ dilaҰiҰҰҰ weҰe ҰeҰfҰҰҰed iҰ aҰ
iҰcҰeҰeҰҰal ҰҰeҰwiҰe faҰhiҰҰ uҰҰil adeҰuaҰe ҰeducҰiҰҰ iҰ
ҰҰaҰҰҰiҰҰal gҰadieҰҰ waҰ achieved ҰҰ ҰiҰҰal ҰeguҰgiҰaҰiҰҰ
develҰҰed (iҰ, 12). TechҰiҰueҰ uҰed ҰҰ aҰҰeҰҰ Ұhe develҰҰ-
ҰeҰҰ Ұf ҰeguҰgiҰaҰiҰҰ duҰiҰg Ұhe ҰҰҰceduҰe iҰcluded chaҰgeҰ
iҰ Ұhe Ұize Ұf lefҰ aҰҰial v waveҰ, aҰgiҰgҰaҰhic gҰade by
ҰҰҰeaҰed lefҰ veҰҰҰiculҰgҰaҰhy (13) aҰd cҰlҰҰ flҰw aҰd DҰҰҰ-
leҰ echҰcaҰdiҰgҰaҰhy . The ҰeaҰ ҰaxiҰal ballҰҰҰ diaҰeҰeҰ
waҰ 27 °Ұ 2 ҰҰ (ҰaҰge 22 ҰҰ 31) .
6 Ұhic aҰalyҰiҰ. EchҰcaҰdiҰgҰaҰҰ ҰecҰҰded
befҰҰe valvulҰҰlaҰҰy fҰҰҰ ҰaҰieҰҰҰ whҰ develҰҰed ҰeveҰe
ҰiҰҰal ҰeguҰgiҰaҰiҰҰ weҰe Ұeviewed by ҰwҰ iҰveҰҰigaҰҰҰҰ
(H.C.H . aҰd J.A.C.L .) . AҰ echҰcaҰdiҰgҰaҰ ҰecҰҰded wiҰhiҰ
24 h afҰeҰ valvulҰҰlaҰҰy waҰ available iҰ 20 Ұf Ұhe 21 ҰaҰieҰҰҰ,
aҰd ҰheҰe ҰҰudieҰ weҰe cҰҰҰaҰed wiҰh ҰhҰҰe ҰbҰaiҰed befҰҰe
Ұhe ҰҰҰceduҰe . TҰaҰҰeҰҰҰhageal ҰҰudieҰ weҰe available iҰ
five ҰaҰieҰҰҰ.
The ҰechaҰiҰҰ Ұf ҰeguҰgiҰaҰiҰҰ waҰ deҰeҰҰiҰed by cҰҰ-
ҰeҰҰuҰ aҰd claҰҰified aҰ fҰllҰwҰ . 1) ChҰҰdal ҰuҰҰuҰe waҰ
cҰҰҰideҰed ҰҰ be Ұhe ҰechaҰiҰҰ ҰҰҰduciҰg ҰeguҰgiҰaҰiҰҰ
wheҰ a fҰee chҰҰd waҰ viҰible iҰ aҰҰҰciaҰiҰҰ wiҰh a flail ҰҰ
ҰҰҰlaҰҰed leafleҰ cauҰiҰg ҰҰdeҰaҰe ҰҰ ҰeveҰe ҰiҰҰal ҰeguҰgi-
ҰaҰiҰҰ. 2) LeafleҰ ҰeaҰҰ weҰe eiҰheҰ viҰible ҰҰ iҰfeҰҰed fҰҰҰ
Ұhe aҰҰeaҰaҰce Ұf ҰҰe ҰҰ ҰulҰiҰle DҰҰҰleҰ jeҰҰ ҰeeҰ acҰҰҰҰ
Ұhe valve leafleҰҰ, JeҰҰ diҰecҰed ҰҰwaҰd Ұhe iҰҰeҰaҰҰial ҰeҰҰuҰ
weҰe cҰҰҰideҰed ҰҰ be due ҰҰ ҰҰҰҰeҰiҰҰ leafleҰ diҰҰuҰҰiҰҰ,
wheҰeaҰ laҰeҰally diҰecҰed jeҰҰ weҰe cҰҰҰideҰed ҰelaҰed ҰҰ Ұhe
aҰҰeҰiҰҰ leafleҰ . 3) NҰ ҰecҰgҰizable ҰҰҰucҰuҰal abҰҰҰҰaliҰy
waҰ Ұhe claҰҰificaҰiҰҰ uҰilized fҰҰ ҰaҰieҰҰҰ wiҰh ceҰҰҰally
diҰecҰed ҰeguҰgiҰaҰҰ jeҰҰ ҰhaҰ weҰe ҰeeҰ ҰҰҰ ҰҰ ҰҰaveҰҰe Ұhe
valve leafleҰҰ . ThiҰ ҰeguҰgiҰaҰҰ flҰw ҰҰҰbably ҰeҰulҰҰ fҰҰҰ
failuҰe Ұf leafleҰ cҰaҰҰaҰiҰҰ duҰiҰg ҰyҰҰҰle aҰd Ұay have
ҰccuҰҰed becauҰe Ұf "exceҰҰive" wideҰiҰg Ұf Ұhe cҰҰҰiҰ-
ҰuҰeҰ beyҰҰd Ұhe ҰҰiҰҰ aҰ which Ұhe leafleҰҰ cҰuld adeҰuaҰely
cҰaҰҰ becauҰe Ұf eiҰheҰ leafleҰ abҰҰҰҰaliҰieҰ ҰҰ cҰexiҰҰeҰҰ
ҰubvalvulaҰ diҰeaҰe.
The ҰechaҰiҰҰ Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ waҰ fuҰҰheҰ claҰ-
Ұified aҰ eiҰheҰ defiҰiҰe (wheҰ by cҰҰҰeҰҰuҰ ҰheҰe waҰ
eҰҰugh echҰcaҰdiҰgҰaҰhic evideҰce fҰҰ a ҰaҰҰiculaҰ Ұecha-
ҰiҰҰ) ҰҰ ҰҰҰbable (wheҰ Ұuch a ҰechaҰiҰҰ cҰuld be iҰfeҰҰed
buҰ ҰҰҰ diҰecҰly aҰceҰҰaiҰed deҰҰiҰe Ұeview aҰd cҰҰҰaҰiҰҰҰ
Ұf
all echҰcaҰdiҰgҰaҰhic ҰҰudieҰ ҰecҰҰded befҰҰe aҰd afҰeҰ



















FiguҰe 1 . FҰeҰueҰcy diҰҰҰibuҰiҰҰ Ұf Ұhe chaҰge iҰ ҰiҰҰal ҰeguҰgiҰa-
ҰiҰҰ gҰade aҰ aҰҰeҰҰed by lefҰ veҰҰҰiculҰgҰaҰhy iҰ 234 ҰaҰieҰҰҰ .
uҰiҰg Ұhe MaҰҰachuҰeҰҰҰ GeҰeҰal HҰҰҰiҰal ҰcҰҰiҰg ҰyҰҰeҰ
(14,15) .
SҰaҰiҰҰicҰ. DaҰa fҰҰҰ all 280 ҰҰҰceduҰeҰ weҰe eҰҰeҰed iҰҰҰ
a ҰҰҰeadҰheeҰ (MicҰҰҰҰfҰ Excel) ҰҰ a MaciҰҰҰҰh hex cҰҰ-
ҰuҰeҰ (AҰҰle CҰҰҰuҰeҰ) aҰd aҰe ҰhҰwҰ aҰ ҰeaҰ value ± SD
(SҰaҰview SҰaҰiҰҰical SҰfҰwaҰe). CҰҰҰaҰiҰҰҰҰ befҰҰe aҰd
afҰeҰ valvulҰҰlaҰҰy weҰe Ұade by aҰalyҰiҰ Ұf vaҰiaҰce wiҰh
Ұhe Scheffd F ҰeҰҰ fҰҰ ҰulҰiҰle cҰҰҰaҰiҰҰҰҰ . CҰҰҰaҰiҰҰҰҰ
beҰweeҰ ҰaҰieҰҰҰ wiҰh aҰd wiҰhҰuҰ ҰiҰҰal ҰeguҰgiҰaҰiҰҰ weҰe
aҰҰeҰҰed by liҰeaҰ ҰegҰeҰҰiҰҰ aҰalyҰiҰ . DiffeҰeҰceҰ weҰe
cҰҰҰideҰed ҰigҰificaҰҰ aҰ Ұ < 0 .05 .
ReҰulҰҰ
IҰcideҰce Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ . The ҰeaҰ age (± SD) Ұf
Ұhe 280 ҰaҰieҰҰҰ iҰ Ұhe eҰҰiҰe ҰegiҰҰҰy waҰ 53 ± 15 yeaҰҰ . AҰ
baҰeliҰe, ҰheҰe ҰaҰieҰҰҰ had a ҰeaҰ echҰcaҰdiҰgҰaҰhic ҰcҰҰe
Ұf 7.5 ± 2.5 aҰd weҰe iҰ New YҰҰk HeaҰҰ AҰҰҰciaҰiҰҰ
fuҰcҰiҰҰal claҰҰ 2 .8 ± 0.7. BallҰҰҰ valvulҰҰlaҰҰy ҰeҰulҰed iҰ
aҰ iҰcҰeaҰe iҰ calculaҰed ҰiҰҰal valve aҰea fҰҰҰ 1 .0 ± 0.3 ҰҰ
1 .8±0.6cҰ2 (Ұ<0.05) .
TwҰ huҰdҰed ҰhiҰҰy-fҰuҰ ҰaҰieҰҰҰ (84%) had lefҰ veҰҰҰicu-
lҰgҰaҰhy befҰҰe aҰd afҰeҰ valvulҰҰlaҰҰy. The ҰeaҰ gҰade Ұf
ҰiҰҰal ҰeguҰgiҰaҰiҰҰ iҰcҰeaҰed fҰҰҰ 0 .5 ± 0.6 ҰҰ 1.0 ± 0 .9
(Ұ < 0.05). The fҰeҰueҰcy diҰҰҰibuҰiҰҰ Ұf Ұhe chaҰge iҰ
ҰeguҰgiҰaҰiҰҰ gҰade iҰ ҰhҰwҰ iҰ FiguҰe 1 ; 91% had aҰ
iҰcҰeaҰe Ұf Ұ l gҰade, aҰd 9% had aҰ iҰcҰeaҰe Ұf ?2 gҰadeҰ .
IҰ Ұhe 21 ҰaҰieҰҰҰ (7 .5%) wiҰh ҰeveҰe ҰeguҰgiҰaҰiҰҰ afҰeҰ
valvulҰҰlaҰҰy cҰҰҰҰiҰuҰiҰg Ұhe ҰҰudy ҰҰҰulaҰiҰҰ, Ұhe ҰeaҰ
gҰade Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ iҰcҰeaҰed fҰҰҰ 0 .9 ± 1 .0 ҰҰ
2.8±0.7(Ұ<0.05) .
MechaҰiҰҰ . The ҰechaҰiҰҰ ҰҰҰduciҰg ҰiҰҰal ҰeguҰgiҰa-
ҰiҰҰ waҰ eҰҰabliҰhed wiҰh ceҰҰaiҰҰy iҰ 16 (80%) Ұf Ұhe 20
ҰaҰieҰҰҰ whҰ had bҰҰh ҰeveҰe ҰeguҰgiҰaҰiҰҰ aҰd available
echҰcaҰdiҰgҰaҰҰ ; a ҰҰҰbable ҰechaҰiҰҰ waҰ ideҰҰified iҰ
3 addiҰiҰҰal ҰaҰieҰҰҰ (Table 1) . The ҰҰҰҰ cҰҰҰҰҰ cauҰe
Ұf ҰeguҰgiҰaҰiҰҰ waҰ ҰuҰҰuҰe Ұf chҰҰdae ҰeҰdiҰeae ҰҰ Ұhe
aҰҰeҰiҰҰ (Ұ = 6) ҰҰ ҰҰҰҰeҰiҰҰ (Ұ = 3) leafleҰ, which accҰuҰҰed
fҰҰ ҰeaҰly 50% Ұf caҰeҰ (Table 1, Fig . 2 aҰd 3) . TeaҰiҰg
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Table 1. MechaҰiҰҰ Ұf PҰҰducҰiҰҰ Ұf SeveҰe MiҰҰal ReguҰgiҰaҰiҰҰ
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'MechaҰiҰҰ cҰuld ҰҰҰ ' c deҰeҰҰiҰed iҰ ҰҰe ҰaҰieҰҰ, aҰd ҰҰe ҰaҰieҰҰ had
bҰҰh ҰҰҰҰeҰiҰҰ aҰd cҰҰҰiҰҰuҰal ҰeaҰҰ . AҰҰ = aҰҰeҰiҰҰ; CҰҰҰiҰ = cҰҰҰiiiiҰ-
ҰuҰal ; PҰҰҰ = ҰҰҰҰeҰiҰҰ .
Ұf a leafleҰ (uҰually Ұhe ҰҰҰҰeҰiҰҰ ҰҰe) waҰ ҰҰeҰeҰҰ iҰ
30% Ұf ҰaҰieҰҰҰ (Table 1, Fig . 4), aҰd "ҰveҰd'laҰiҰҰ" wiҰh
wide ҰҰliҰҰiҰg Ұf Ұhe cҰҰҰiҰҰuҰeҰ aҰd a ceҰҰҰal ҰeguҰgiҰaҰiҰҰ
jeҰ waҰ ҰҰeҰeҰҰ iҰ five ҰaҰieҰҰҰ (26%). The aҰҰeҰiҰҰ leafleҰ
waҰ veҰy Ұliable aҰd deҰҰҰҰҰҰaҰed exceҰҰive ҰҰbiliҰy iҰ ҰwҰ
Ұf Ұhe Ұix ҰaҰieҰҰҰ whҰ develҰҰed chҰҰdal ҰuҰҰuҰe . All ҰhҰee
Ұf Ұhe ҰaҰieҰҰҰ wiҰh defiҰiҰe ҰҰҰҰeҰiҰҰ leafleҰ ҰeaҰҰ had a
heavily calcified ҰҰҰҰeҰiҰҰ leafleҰ .
PҰedicҰҰҰҰ. TҰ ideҰҰify ҰҰedicҰҰҰҰ Ұf ҰeveҰe ҰiҰҰal ҰeguҰ-
giҰaҰiҰҰ, Ұhe 21 ҰaҰieҰҰҰ iҰ Ұhe ҰҰudy gҰҰuҰ weҰe cҰҰҰaҰed
wiҰh Ұhe ҰeҰaiҰiҰg 259 ҰaҰieҰҰҰ iҰ Ұhe ҰulҰiceҰҰeҰ ҰegiҰҰҰy
(Table 2). PaҰieҰҰҰ wiҰh ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ had feweҰ
ballҰҰҰ iҰflaҰiҰҰҰ (2 .2 ± 1 .2 vҰ. 3.0 ± 1 .6, Ұ < 0.05) aҰd a
higheҰ gҰade Ұf ҰҰeexiҰҰiҰg ҰiҰҰal ҰeguҰgiҰaҰiҰҰ (0 .9 ± 1 .0 vҰ .
0.5 ± 0.6, Ұ < 0.05) . The ҰwҰ gҰҰuҰҰ did ҰҰҰ diffeҰ wiҰh
ҰeҰҰecҰ ҰҰ age, fuҰcҰiҰҰal claҰҰ befҰҰe vaivulҰҰlaҰiҰy, heҰҰ-
dyҰaҰic vaҰiableҰ befҰҰe aҰd afҰeҰ valvulҰҰlaҰҰy aҰd Ұaxi-
Ұal ballҰҰҰ Ұize uҰed ҰҰ ҰaxiҰal ballҰҰҰ Ұize ҰҰҰҰalized fҰҰ
bҰdy ҰuҰface aҰea . FuҰҰheҰҰҰҰe, ҰheҰe weҰe ҰҰ diffeҰeҰceҰ iҰ
echҰcaҰdiҰgҰaҰhic vaҰiableҰ, iҰcludiҰg leafleҰ ҰҰbiliҰy,
ҰhickeҰiҰg, valvulaҰ calcificaҰiҰҰ, ҰiҰbvaivulaҰ diҰeaҰe, ҰҰҰal
ҰcҰҰe aҰd lefҰ aҰҰial eҰlaigeҰeҰҰ .
OuҰcҰҰe. DuҰiҰg 6-ҰҰҰҰh fҰllҰw-uҰ, 15 ҰaҰieҰҰҰ (71%)
uҰdeҰweҰҰ ҰiҰҰal valve ҰeҰlaceҰeҰҰ (Fig . 5); ҰuҰgeҰy
waҰ ҰeҰfҰҰҰed aҰ aҰ eҰeҰgeҰcy ҰҰҰceduҰe iҰ 1 ҰaҰieҰҰ,
wiҰhiҰ 30 dayҰ iҰ 9 addiҰiҰҰal ҰaҰieҰҰҰ aҰd befҰҰe 60
dayҰ iҰ 5 ҰaҰieҰҰҰ . IҰ Ұhe Ұix ҰeҰaiҰiҰg ҰaҰieҰҰҰ wiҰh ҰiҰi ..
Ұal ҰyҰҰҰҰҰҰ, Ұhe gҰade Ұf ҰeguҰgiҰaҰiҰҰ leҰҰeҰed iҰ
fҰuҰ aҰd ҰeҰaiҰed Ұhe ҰaҰe ҰҰ wҰҰҰeҰed iҰ ҰwҰ . The ҰwҰ
ҰaҰieҰҰҰ wiҰh ҰeҰҰiҰҰeҰҰ ҰeveҰe ҰeguҰgiҰaҰiҰҰ have had ҰҰ
ҰuҰgical ҰҰeaҰҰeҰҰ aҰd have ҰiҰiҰal ҰyҰҰҰҰҰҰ 14 aҰd
21 ҰҰҰҰhҰ, ҰeҰҰecҰively, afҰeҰ ҰheiҰ ҰҰҰceduҰe . OҰe Ұf Ұhe
fҰuҰ ҰaҰieҰҰҰ wiҰh leҰҰeҰed ҰeguҰgiҰaҰiҰҰ ҰeҰuiҰed valve
ҰeҰlaceҰeҰҰ fҰҰ Ұixed ҰeguҰgiҰaҰiҰҰ aҰd ҰecuҰҰeҰҰ ҰҰeҰҰҰiҰ
19 ҰҰҰҰhҰ afҰeҰ valvulҰҰlaҰҰy . ThuҰ, 18 (86%) Ұf 21 Ұa-
ҰieҰҰҰ eiҰheҰ weҰe ҰuҰgically ҰҰeaҰed ҰҰ had ҰeҰҰiҰҰeҰҰ
ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ aҰ a ҰeaҰ fҰllҰw-uҰ iҰҰeҰval
Ұf 18 ± 5 ҰҰҰҰhҰ. The ҰechaҰiҰҰ Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ
did ҰҰҰ diffeҰ beҰweeҰ ҰaҰieҰҰҰ whҰ did ҰҰ did ҰҰҰ Ұe-
ҰuiҰe valve ҰeҰlaceҰeҰҰ. SҰecifically, Ұhe cauҰeҰ Ұf ҰeguҰgi-
ҰaҰiҰҰ iҰ Ұhe fҰuҰ ҰaҰieҰҰҰ whҰҰe cҰҰdiҰiҰҰ iҰҰҰҰved by 6
ҰҰҰ,, hҰ, weҰe ҰuҰҰuҰed chҰҰd ҰҰ Ұhe aҰҰeҰiҰҰ leafleҰ, ҰҰ
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FiguҰe 2. SeҰueҰce Ұf fҰaҰeҰ fҰҰҰ a ҰҰaҰҰeҰҰҰhageal echҰcaҰdiҰ-
gҰaҰ ҰbҰaiҰed iҰҰediaҰely befҰҰe ҰiҰҰal valve ҰeҰlaceҰeҰҰ iҰ a
ҰaҰieҰҰ wiҰh ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ afҰeҰ IҰҰue ballҰҰҰ vaivulҰ-
ҰlaҰҰy . UҰҰeҰ ҰaҰel deҰҰҰҰҰҰaҰeҰ ҰҰҰlaҰҰe Ұf Ұhe ҰҰҰҰeҰiҰҰ leafleҰ
wiҰh aҰ aҰҰached chҰҰd iҰҰҰ Ұhe lefҰ aҰҰiuҰ duҰiҰg ҰyҰҰҰle . LҰweҰ
ҰaҰel ҰhҰwҰ a ceҰҰҰal aҰd ҰeҰҰally diҰecҰed DҰҰҰleҰ cҰlҰҰ flҰw jeҰ Ұf
ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ .
ҰecҰgҰizable ҰҰҰucҰuҰal abҰҰҰҰaliҰy, ҰҰҰҰeҰiҰҰ leafleҰ ҰeaҰ
aҰd uҰkҰҰwҰ .
DiҰeҰҰiҰҰ
PeҰcuҰaҰeҰuҰ ballҰҰҰ valvulҰҰlaҰҰy wiҰh Ұhe IҰҰue device
haҰ deҰҰҰҰҰҰaҰed high efficacy aҰd iҰҰҰҰved ҰҰҰceduҰal
eaҰe cҰҰҰaҰed wiҰh ҰҰheҰ ҰechҰiҰueҰ (8-11) . IҰ ҰhiҰ iҰveҰ-
ҰigaҰiҰҰ, we deҰҰҰҰҰҰaҰed a lҰw ҰaҰe (7 .5%) Ұf ҰeveҰe ҰiҰҰal
ҰeguҰgiҰaҰiҰҰ aҰ a cҰҰҰlicaҰiҰҰ Ұf IҰҰue ballҰҰҰ valvulҰ-
ҰlaҰҰy due ҰҰ diҰҰuҰҰiҰҰ Ұf Ұhe valvulaҰ aҰҰaҰaҰuҰ .
PҰeviҰuҰ ҰҰudieҰ. SeveҰal ҰҰeviҰuҰ ҰҰudieҰ have exaҰiҰed
Ұhe iҰcideҰce Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ afҰeҰ ballҰҰҰ valvulҰ-
ҰlaҰҰy (Table 3) . IҰ geҰeҰal, Ұhe gҰade Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ
waҰ uҰchaҰged iҰ uҰ ҰҰ 50%
Ұf ҰaҰieҰҰҰ, waҰ ҰlighҰly
iҰcҰeaҰed iҰ 33% aҰd waҰ ҰeveҰe (iҰcҰeaҰe a2 gҰadeҰ) iҰ
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FiҰҰaҰe 3 (abҰve). FҰaҰeҰ fҰҰҰ a ҰҰaҰҰeҰҰҰhageal echҰcaҰdiҰgҰaҰ
ҰbҰaiҰed duҰiҰg a valvulҰҰlaҰҰy ҰҰҰceduҰe juҰҰ afҰc .- ballҰҰҰ iҰfla-
ҰiҰҰ, UҰҰeҰ ҰaҰelҰ, AҰ exceҰҰively ҰҰbile aҰҰeҰiҰҰ leafleҰ duҰiҰg
diaҰҰҰle flefҰ ҰwW) iҰ ҰeeҰ ҰҰҰlaҰҰiҰg iҰҰҰ Ұhe lefҰ aҰҰiuҰ wiҰh aҰ
aҰҰached Rail chҰҰd (ҰiҰҰ Ұ&W) . LҰweҰ ҰaҰelҰ, DҰҰҰleҰ cҰlҰҰ flҰw
iҰaҰiҰg deҰҰҰҰҰҰaҰeҰ aҰ aҰҰҰciaҰed laҰeҰally diҰecҰed jeҰ due ҰҰ
ҰeveҰe ҰeguҰgiҰaҰiҰҰ.
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figuҰe 4 (belҰw) . TҰaҰҰҰhҰҰacic ҰaҰaҰҰeҰҰal view echҰcaҰdiҰgҰaҰhic
fҰaҰeҰ fҰҰҰ a ҰaҰieҰҰ whҰ develҰҰed ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ
afҰeҰ IҰҰue ballҰҰҰ vaivulҰҰlaҰҰy . LefҰ ҰaҰel, The ҰiҰҰal valve iҰ
ҰeeҰ duҰiҰg eaҰly diaҰҰҰle . RighҰ ҰaҰel, DҰҰҰleҰ cҰlҰҰ flҰw iҰagiҰg
deҰҰҰҰҰҰaҰeҰ a wide-baҰed, ҰҰҰҰeҰiҰҰ aҰd laҰeҰally diҰecҰed jeҰ
acҰҰҰҰ Ұhe aҰҰeҰiҰҰ ҰiҰҰal valve leafleҰ, illuҰҰҰaҰiҰg aҰ aҰҰeҰiҰҰ leafleҰ
ҰeaҰ.
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Table 2
. CҰҰҰaҰҰҰҰ Ұf SҰlecled VaҰiableҰ iҰ PaҰieҰҰҰ DevelҰҰiҰg
SeveҰe MiҰҰal ReguҰgiҰaҰiҰҰ AfҰeҰ ҰҰҰe BallҰҰҰ ValvulҰҰlaҰly
aҰd ThҰҰe WiҰhҰuҰ SeveҰe MiҰҰal ReguҰgiҰaҰiҰҰ
*Ұ < 0.05. (ThiҰ iҰ a ҰiҰiҰal valve aҰea calculaҰed iҰ Ұhe ҰҰeҰeҰce Ұf
ҰeveҰe ҰeguҰgiҰaҰiҰҰ uҰiҰg a fҰҰwaҰd Fick ҰҰ ҰheҰҰҰdiluflҰҰ caҰdiac ҰuҰҰuҰ
.
ValueҰ ҰҰeҰeҰҰed aҰe ҰeaҰ value ± SD, BSA = bҰdy ҰuҰface aҰea ; EchҰ
echҰcaҰdiҰgҰaҰhic; Max = ҰaxiҰal ; MR = ҰuҰal ҰeguҰgiҰaҰiҰҰ
; MVA
ҰiҰҰal valve aҰea
; ҰҰҰҰ aҰd ҰҰe = afҰeҰ aҰd befҰҰe, ҰeҰҰecҰively, IҰҰue ballҰҰҰ
WwdҰwaҰҰy .
aҰҰҰҰxiҰaҰely g% Ұf ҰҰҰceduҰeҰ The iҰci-
deҰce Ұf Ұild ҰeguҰgiҰaҰiҰҰ waҰ higheҰ iҰ ҰҰudieҰ uҰiҰg
DҰҰҰleҰ echҰcaҰdiҰgҰaҰhy (4,15) aҰd waҰ ҰiҰilaҰ wiҰh vaҰi-
ҰuҰ ҰҰҰ-IҰҰue ballҰҰҰ ҰechҰiҰueҰ. IҰ, Ұhe ҰҰeҰeҰҰ ҰҰudy uҰiҰg
Ұhe IҰҰue ҰechҰiҰue, we deҰҰҰҰҰҰaҰed a ҰiҰilaҰ iҰcideҰce Ұf
Ұild aҰd ҰeveҰe ҰeguҰgiҰaҰiҰҰ Ұf 26% aҰd 9%, ҰeҰҰecҰively,
iҰ Ұhe ҰaҰieҰҰҰ whҰ had lefҰ veҰҰҰiculҰgҰaҰҰ ҰbҰaiҰed befҰҰe
aҰd afҰeҰ valvulҰҰlaҰҰy ; Ұhe iҰcideҰce Ұf ҰeveҰe ҰeguҰgiҰaҰiҰҰ
waҰ 7.5% fҰҰ Ұhe ҰҰҰal ҰegiҰҰҰy ҰҰҰulaҰiҰҰ .
SeveҰal ҰҰudieҰ have aҰҰeҰҰҰed ҰҰ cҰҰҰaҰe iҰ a ҰҰҰҰaҰ-
dҰҰ faҰhiҰҰ Ұhe iҰcideҰce Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ afҰeҰ
dҰuble-ballҰҰҰ valvulҰҰlaҰҰy wiҰh ҰhaҰ afҰeҰ Ұhe IҰҰue Ұech-
FiguҰe 5 . CliҰical ҰuҰcҰҰe Ұf ҰaҰieҰҰҰ wiҰh ҰiҰҰal ҰeguҰgiҰaҰiҰҰ
(MR) afҰeҰ IҰҰue ballҰҰҰ va1vulҰҰlaҰҰy
. The ҰҰecific ҰҰudy gҰҰuҰ
cҰҰҰҰiҰed 21 ҰaҰieҰҰҰ whҰ develҰҰed ҰeveҰe ҰeguҰgiҰaҰiҰҰ aҰ a
ҰeҰulҰ Ұf Ұhe ҰҰҰceduҰe . MVR = ҰiҰҰal valve ҰeguҰgiҰaҰiҰҰ ; PBV
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ҰiҰue. The iҰcideҰce Ұf ҰeveҰe ҰeguҰgiҰaҰiҰҰ waҰ higheҰ wiҰh
Ұhe dҰuble-ballҰҰҰ ҰechҰiҰue (8% vҰ . 3%, Ұ = NS) iҰ ҰҰe
ҰҰudy (10) aҰd higheҰ wiҰh Ұhe IҰҰue ballҰҰҰ (19% vҰ . 4%,
Ұ < 0.05) iҰ Ұhe ҰҰheҰ ҰҰudy (3) . iҰ iҰ likely ҰhaҰ ҰaҰieҰҰ
ҰelecҰiҰҰ aҰd leaҰҰiҰg cuҰve effecҰҰ, ҰaҰҰiculaҰly Ұhe caҰeful
uҰe Ұf a ҰҰeҰwiҰe iҰflaҰiҰҰ ҰechҰiҰue wiҰh Ұhe IҰҰue ballҰҰҰ
(12), Ұay biaҰ Ұhe ҰeҰulҰҰ iҰ ҰheҰe ҰҰҰҰaҰdҰҰized cҰҰҰaҰi-
ҰҰҰҰ Ұf deviceҰ .
MechaҰiҰҰ Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ . EҰҰҰҰ eҰ al . (4) exaҰ-
iҰed Ұhe ҰechaҰiҰҰ Ұf ҰҰҰducҰiҰҰ Ұf ҰeguҰgiҰaҰiҰҰ iҰ 40
ҰaҰieҰҰҰ uҰdeҰgҰiҰg dҰuble-ballҰҰҰ valvulҰҰlaҰҰy . SeveҰ
ҰaҰieҰҰҰ (17%) had ҰeveҰe ҰeguҰgiҰaҰiҰҰ due ҰҰ ҰҰҰҰeҰiҰҰ (Ұ =
5) aҰd aҰҰeҰiҰҰ (Ұ = 1) leafleҰ ҰeaҰҰ, aҰd ҰҰe ҰaҰieҰҰ had
avulҰiҰҰ Ұf a ҰҰҰҰiҰҰ Ұf ҰaҰillaҰy ҰuҰcle . The ҰechaҰiҰҰ Ұf
Ұild ҰeguҰgiҰaҰiҰҰ waҰ ҰҰҰe cҰҰҰҰҰly wideҰiҰg aҰ Ұhe ҰiҰe
Ұf cҰҰҰiҰҰuҰal ҰҰliҰҰiҰg (4), which Ұay ҰeflecҰ Ұhe iҰabiliҰy
Ұf leafleҰҰ ҰҰ cҰaҰҰ adeҰuaҰely ҰҰce Ұhe cҰҰҰiҰҰuҰeҰ aҰe
fully ҰҰeҰed becauҰe Ұhe leafleҰҰ aҰe iҰҰҰbile ҰҰ ҰubvaivulaҰ
diҰeaҰe haҰ iҰҰaiҰed ҰheiҰ ҰaҰge Ұf ҰҰҰiҰҰ . O'Shea eҰ al . (6)
deҰcҰibed Ұix ҰaҰieҰҰҰ (4% Ұf ҰҰҰceduҰeҰ) wiҰh uҰuҰual
valvulaҰ diҰҰuҰҰiҰҰҰ afҰeҰ dҰuble-ballҰҰҰ valvulҰҰlaҰҰy .
MechaҰiҰҰҰ Ұf ҰeguҰgiҰaҰiҰҰ iҰcluded ҰҰҰҰeҰiҰҰ leafleҰ ҰuҰ-
ҰuҰe aҰd ҰeaҰҰ iҰ Ұhe aҰҰeҰiҰҰ leafleҰ . IҰ addiҰiҰҰ, Ұhey
deҰcҰibed ҰҰe ҰaҰieҰҰ wiҰh ҰҰly Ұild ҰeguҰgiҰaҰiҰҰ due ҰҰ
ҰuҰҰuҰe Ұf aҰ aҰҰeҰiҰҰ leafleҰ chҰҰd (6) .
The ҰҰeҰeҰҰ ҰҰudy iҰcludeҰ Ұhe laҰgeҰҰ ҰeҰieҰ Ұf ҰaҰieҰҰҰ
wiҰh ҰeveҰe ҰeguҰgiҰaҰiҰҰ ҰҰ uҰdeҰgҰ caҰeful echҰcaҰdiҰ-
gҰaҰhic aҰalyҰiҰ . ChҰҰdal ҰuҰҰuҰe, ҰaҰҰiculaҰly ҰҰ Ұhe aҰҰe-
ҰiҰҰ leafleҰ, waҰ Ұhe ҰiҰgle ҰҰҰҰ cҰҰҰҰҰ cauҰe Ұf ҰiҰҰal
ҰeguҰgiҰaҰiҰҰ . ThiҰ cҰҰҰlicaҰiҰҰ Ұay be ҰҰҰe cҰҰҰҰҰ wiҰh
Ұhe IҰҰue ballҰҰҰ becauҰe i~ iҰ ҰҰeeҰed acҰҰҰҰ Ұhe ҰiҰҰal
valve wiҰh aҰ iҰҰeҰҰal ҰҰyla fҰҰҰ a ҰҰҰҰeҰiҰҰlҰcaҰiҰҰ iҰ Ұhe
lefҰ aҰҰiuҰ afҰeҰ cҰҰҰҰiҰg Ұhe iҰҰeҰaҰҰial ҰeҰҰuҰ . DeҰҰiҰe
ҰaҰҰial iҰflaҰiҰҰ Ұf Ұhe ballҰҰҰ aҰ iҰ iҰ advaҰced acҰҰҰҰ Ұhe
valve, Ұhe ҰiҰ Ұay becҰҰe eҰҰaҰgled iҰ Ұhe aҰҰeҰiҰҰ leafleҰ
chҰҰdҰ, which caҰ ҰheҰ be diҰҰuҰҰed duҰiҰg iҰflaҰiҰҰ . CaҰeful
aҰҰeҰҰiҰҰ ҰҰ Ұhe ballҰҰҰ ҰҰҰiҰiҰҰ aҰd iҰҰ fҰee ҰҰveҰeҰҰ
ҰҰwaҰd Ұhe lefҰ veҰҰҰiculaҰ aҰex befҰҰe iҰflaҰiҰҰ Ұay helҰ ҰҰ
ҰiҰiҰize ҰhiҰ cҰҰҰlicaҰiҰҰ . AҰҰeҰiҰҰ leafleҰ chҰҰdal ҰuҰҰuҰe
waҰ alҰҰ ҰҰҰed iҰ ҰwҰ ҰaҰieҰҰҰ wiҰh a highly ҰҰbile aҰҰeҰiҰҰ
leafleҰ, a ҰiҰuaҰiҰҰ ҰhaҰ Ұay iҰcҰeaҰe Ұhe ҰҰҰeҰҰial fҰҰ Ұhe
ballҰҰҰ ҰҰ becҰҰe eҰҰҰaҰҰed iҰ Ұhe chҰҰdae ҰeҰdiҰeae (Fig .
PҰҰҰeҰiҰҰ leafleҰ ҰeaҰҰ weҰe aҰҰҰheҰ cҰҰҰҰҰ cauҰe Ұf
ҰeveҰe ҰeguҰgiҰaҰiҰҰ, aҰ ҰҰҰed iҰ ҰҰeviҰuҰ ҰҰudieҰ uҰiliziҰg
Ұhe dҰuble-ballҰҰҰ ҰechҰiҰue (4,5). IҰ ҰҰҰҰ iҰҰҰaҰceҰ Ұhe
ҰaҰieҰҰ had a heavily calcified ҰҰҰҰeҰiҰҰ leafleҰ, a ҰҰediҰҰҰҰ-
iҰg facҰҰҰ ҰhaҰ haҰ beeҰ ҰҰҰed by ҰҰheҰ iҰveҰҰigaҰҰҰҰ (7) .
PҰedicҰҰҰҰ Ұf ҰeveҰe
ҰeguҰgiҰaҰiҰҰ. PҰeviҰuҰ ҰҰudieҰ have
aҰҰeҰҰҰed ҰҰ ideҰҰify facҰҰҰҰ aҰҰҰciaҰed wiҰh Ұhe develҰҰ-
ҰeҰҰ Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ afҰeҰ ballҰҰҰ valvulҰҰlaҰҰy .
IҰ Ұhe M-HEART ҰulҰiceҰҰeҰ ҰegiҰҰҰy (1), Ұhe effecҰive
ballҰҰҰ dilaҰiҰg aҰea waҰ gҰeaҰeҰ iҰ ҰaҰieҰҰҰ whҰ develҰҰed
ҰeguҰgiҰaҰiҰҰ, alҰhҰugh Ұhe ҰaҰge Ұf ballҰҰҰ ҰizeҰ waҰ wide
.
A ҰiҰilaҰ ҰeҰulҰ waҰ fҰuҰd by RҰҰh eҰ al .
(2), buҰ ҰҰheҰ
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3 .0 ± I .V
EchҰ ҰcҰҰe 7.6 ± 2 .0 7 .5 ± 2 .6
MVA (cҰ')




1 .5 ± 0.5Ұ IҰ ± 0 .6
Max ballҰҰҰ Ұize (ҰҰ) 27 ± 2 27±2
Max ballҰҰҰ Ұize/13SA (ҰҰ/Ұ2)
16 .4
±
1 .5 02 ± 2 .2
JACC VҰl. 22, NҰ. 3




HERRMANN ET AL .
Table 3. FҰeҰueҰcy Ұf
ChaҰge iҰ MiҰҰal ReguҰgiҰaҰiҰҰ GҰade AfҰeҰ BallҰҰҰ ValvulҰҰlaҰҰy iҰ PubliҰhed SҰudieҰ
beҰweeҰ ballҰҰҰ Ұize aҰd Ұhe develҰҰҰeҰҰ Ұf ҰiҰҰal ҰeguҰ-
giҰaҰiҰҰ .
A high echҰcaҰdiҰgҰaҰhic ҰcҰҰe iҰdicaҰiҰg a ҰҰҰҰliable
valve waҰ aҰҰҰciaҰed wiҰh ҰeguҰgiҰaҰiҰҰ iҰ ҰҰe ҰҰudy (9) buҰ
ҰҰҰ iҰ ҰҰheҰҰ (15,16) . IҰ bҰҰh Ұhe ҰҰeҰeҰҰ ҰҰudy aҰd a
ҰҰeviҰuҰ ҰҰe fҰҰҰ Ұhe NҰҰҰh AҰeҰicaҰ ҰegiҰҰҰy Ұf IҰҰue
ballҰҰҰ iҰveҰҰigaҰҰҰҰ (11), echҰcaҰdiҰgҰaҰhic vaҰiableҰ Ұf
valvulaҰ ҰҰҰҰhҰlҰgy weҰe ҰҰҰ cҰҰҰelaҰed wiҰh Ұhe develҰҰ-
ҰeҰҰ Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ . IҰ facҰ, ҰҰҰe Ұf Ұhe vaҰiableҰ
ҰҰudied, exceҰҰ Ұhe ҰuҰbeҰ Ұf ballҰҰҰ iҰflaҰiҰҰҰ aҰd Ұhe
ҰҰeexiҰҰiҰg gҰade Ұf ҰeguҰgiҰaҰiҰҰ, iҰflueҰced Ұhe develҰҰ-
ҰeҰҰ Ұf ҰeguҰgiҰaҰiҰҰ afҰeҰ valvulҰҰlaҰҰy . The ҰҰalleҰ ҰuҰ-
beҰ Ұf iҰflaҰiҰҰҰ iҰ Ұhe ҰaҰieҰҰҰ whҰ develҰҰed ҰeveҰe
ҰeguҰgiҰaҰiҰҰ ҰҰҰbably ҰeflecҰҰ Ұhe eaҰly diҰcҰҰҰiҰuaҰce Ұf
Ұhe ҰҰҰceduҰe .
FҰllҰw-uҰ. MҰҰҰ (70% ҰҰ 80%) Ұf Ұhe ҰaҰieҰҰҰ iҰ ҰhiҰ
ҰeҰieҰ Ұf ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ ҰeҰuiҰed ҰiҰҰal valve
ҰeҰlaceҰeҰҰ duҰiҰg ҰhҰҰҰ-ҰeҰҰ fҰllҰw-uҰ . AlҰhҰugh ҰeveҰal
ҰaҰieҰҰҰ iҰ ҰhiҰ aҰd ҰҰheҰ (2) ҰҰudieҰ exҰeҰieҰced aҰ iҰҰҰҰve-
ҰeҰҰ iҰ Ұhe gҰade Ұf ҰiҰҰal ҰeguҰgiҰaҰiҰҰ aҰҰeҰҰed iҰҰedi-
aҰely afҰeҰ valvulҰҰlaҰҰy, ҰҰҰҰ ҰaҰieҰҰҰ wiҰh ҰeveҰe (gҰade 3
ҰҰ 4) ҰeguҰgiҰaҰiҰҰ will Ұeed ҰuҰgeҰy (4,7,9) . The ҰiҰilaҰ
diҰҰҰibuҰiҰҰ Ұf ҰechaҰiҰҰҰ ҰҰҰduciҰg ҰeguҰgiҰaҰiҰҰ iҰ Ұa-
ҰieҰҰҰ wiҰh iҰҰҰҰveҰeҰҰ ҰakeҰ iҰ uҰlikely ҰhaҰ Ұhe cauҰe Ұf
ҰeguҰgiҰaҰiҰҰ alҰҰe will allҰw ҰҰedicҰiҰҰ Ұf Ұhe ҰubҰeҰueҰҰ
Ұeed fҰҰ ҰiҰҰal valve ҰeҰlaceҰeҰҰ .
SҰudy UҰҰiҰaҰiҰҰҰ. ThiҰ iҰ a ҰulҰiceҰҰeҰ ҰҰudy, aҰd ҰuҰ
ҰeҰulҰҰ cҰuld be iҰflueҰced by iҰdividual ceҰҰeҰ vaҰiabiliҰy iҰ
Ұhe gҰadiҰg Ұf valve ҰҰҰҰhҰlҰgy aҰd ҰeguҰgiҰaҰiҰҰ ҰҰ iҰҰ
cliҰical ҰigҰificaҰce aҰd by iҰcҰҰҰleҰe ҰeҰҰҰҰiҰg ҰҰ daҰa
cҰllecҰiҰҰ. TheҰe ҰҰҰbleҰҰ weҰe ҰiҰiҰized iҰ Ұhe ҰҰudy
gҰҰuҰ Ұf ҰaҰieҰҰҰ wiҰh ҰeguҰgiҰaҰiҰҰ by haviҰg Ұhe echҰcaҰҰ
diҰgҰaҰhic. videҰҰaҰeҰ Ұeviewed by ҰwҰ iҰveҰҰigaҰҰҰҰ aҰ a
ceҰҰҰal ҰiҰe aҰd by Ұhe defiҰiҰiҰҰ Ұf ҰeveҰe ҰeguҰgiҰaҰiҰҰ ҰhaҰ
waҰ chҰҰeҰ
. PaҰhҰlҰgic cҰҰҰelaҰiҰҰ Ұf Ұhe echҰcaҰdiҰgҰaҰhic
fiҰdiҰgҰ
waҰ
ҰҰҰ ҰeҰfҰҰҰed; hҰweveҰ, ҰeveҰal ҰҰeviҰuҰ
ҰeҰҰҰҰҰ have dҰcuҰeҰҰed echҰcaҰdiҰgҰaҰhic cҰҰҰelaҰiҰҰ
wiҰh ҰbҰeҰvaҰiҰҰҰ aҰ ҰҰeҰaҰiҰҰ iҰ ҰhiҰ ҰeҰҰiҰg (7,9) . SiҰilaҰly,
EҰҰҰҰ eҰ al. (4) deҰҰҰҰҰҰaҰed gҰҰd cҰҰҰelaҰiҰҰ beҰweeҰ
aҰgiҰgҰaҰhic aҰd DҰҰҰleҰ echҰcaҰdiҰgҰaҰhic aҰҰeҰҰҰeҰҰҰ Ұf
ҰeguҰgiҰaҰiҰҰ afҰeҰ valvulҰҰlaҰҰy .
SuҰҰaҰy aҰd cliҰical iҰҰlicaҰiҰҰҰ . ThiҰ ҰҰudy deҰҰҰ-
ҰҰҰaҰeҰ ҰhaҰ ҰeveҰe ҰiҰҰal ҰeguҰgiҰaҰiҰҰ iҰ a ҰelaҰively iҰfҰe-
ҰueҰҰ cҰҰҰlicaҰiҰҰ Ұf IҰҰue ballҰҰҰ valvulҰҰlaҰҰy, ҰccuҰ-
ҰiҰg iҰ aҰҰҰҰxiҰaҰely 7 .5% Ұf ҰҰҰceduҰeҰ . ReguҰgiҰaҰiҰҰ iҰ
ҰҰҰduced by diҰҰuҰҰiҰҰ Ұf Ұhe valve iҰҰegҰiҰy aҰd iҰ uҰually
due ҰҰ chҰҰdal ҰuҰҰuҰe ҰҰ leafleҰ ҰeaҰiҰg . IҰ iҰ ҰҰҰҰible ҰhaҰ
caҰeful ballҰҰҰ ҰҰҰiҰiҰҰiҰg Ұay helҰ iҰ avҰidiҰg chҰҰdal
ҰuҰҰuҰe . LeafleҰ ҰeaҰҰ aҰe ҰҰҰ eaҰily ҰҰedicҰable, buҰ heavily
calcified ҰҰҰҰeҰiҰҰ leafleҰҰ Ұay be aҰ gҰeaҰeҰ ҰiҰk fҰҰ ҰeaҰiҰg .
PaҰieҰҰҰ whҰ develҰҰ Ұild aҰd ҰҰdeҰaҰe gҰadeҰ Ұf ҰeguҰgi-
ҰaҰiҰҰ caҰ be fҰllҰwed-uҰ Ұedically, buҰ ҰҰҰҰ ҰaҰieҰҰҰ wiҰh
ҰeveҰe ҰeguҰgiҰaҰiҰҰ will ҰeҰuiҰe ҰҰҰeҰeҰgeҰcy ҰiҰҰal valve
ҰeҰlaceҰeҰҰ .
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